Morphine protects SH-SY5Y human neuroblastoma cells against 6-hydroxydopamine-induced cell damage: involvement of anti-oxidant, calcium blocking, and anti-apoptotic properties.
Parkinson's disease is a neurodegenerative disorder characterized by progressive and selective death of dopaminergic neurons. Understanding the neuroprotective effects of chemical reagents has attracted increasing attention. The μ opioid agonist morphine exerts both toxic and protective effects. However, until recently, the neuroprotective role of morphine against 6-hydroxydopamine (6-OHDA)-induced cell death has not been studied. Here, we investigated the effects of morphine on 6-OHDA-induced neurotoxicity in human neuroblastoma SH-SY5Y cell line as an in vitro model of Parkinson's disease. Cell damage was induced by 150 μM 6-OHDA, and the cells' viability was examined by MTT assay. Intracellular calcium, reactive oxygen species (ROS), and mitochondrial membrane potential were determined by the fluorescence spectrophotometry method. Fragmented DNA and biochemical markers of apoptosis were also determined by gel electrophoresis and immunoblotting, respectively. The data showed that 6-OHDA caused a loss of cell viability and mitochondrial membrane potential. In addition, intracellular ROS and calcium levels, activated caspase-3, Bax:Bcl-2 ratio, cytochrome c release, as well as DNA fragmentation were significantly increased in 6-OHDA-treated cells. Incubation of SH-SY5Y cells with morphine (100 μM) elicited a protective effect and reduced biochemical markers of cell damage and death. These results suggest that morphine has neuroprotective effects against 6-OHDA-induced neurotoxicity, and such effects are accompanied by its anti-oxidant, calcium blocking, and anti-apoptotic properties.